MoS2 thickness measurements using spectroscopic ellipsometry (SE)
Thickness measurements were conducted using an Alpha SE tool (J. A. Woollam Co., Inc.) operating in the wavelength range of 380 -900 nm at an angle of incidence of 70 ° with a beam spot size of ~40 mm 2 
Additional Raman analysis: Scanning Raman map
Raman maps were acquired from the MoS2 film (~12 nm thick) transferred onto SiO2 at a power of 250 µW by taking 100 × 100 spectra over a 25 × 25 µm area (10, 000 discrete spectra). Each spectrum had an acquisition time of 0.2 s. 
where J is the current density of the diode, VD is the voltage drop across the junction, JS is the reverse saturation current density, n is the ideality factor, kB is the Boltzmann constant, q is the elementary charge and T is the absolute temperature in Kelvin. When the effect of series resistance (RS), an additional secondary resistance component observed in the high forward bias region of practical diode devices, is taken into account, for VD > 3kBT/q, by replacing VD with V -JARS, Eq (1) can be written as follows,
where V is the total voltage drop across the series combination of the junction and RS, and A is the effective contact area of the diode. This can be modified in terms of V and J and rewritten as the following equation. 
